This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



© PAJ / JPO 



,pn - jpi0083579 A 19980331 
ti - SEMICONDUCTOR MEMORY DEVICE 

ab - PROBLEM TO BE SOLVED: To prevent degradation of a retention 

characteristic of a semiconductor memory device caused by a phenomenon 
called as i^riprihf in which a "hysteresis characteristic of a ferroelectric is 
deviated. 

- SOLUTION: This device is a semiconductor memory device using a. 
ferroelectric substance capacitor which can store data even in a state in which 
a power source is not supplied due to residual polarization, a comparing 
circuit 30 i^ connected to bit 1ines7,B and daTaTinesH9,~T0 l data stored in 
ferroelectric capacitors 1 , 2 is compared with data newly written in the 
ferroelectric capacitors 1 ,~2 based on a signal fromThe comparing circuit30, 
when both data are different, an applying time of writing voltage of data, that is, 
a writing ventage applying time to a wo~rd1irie~5 and a ceTf plateTSls madelong 
by a writing operation control circuit 31 . This writing voltage is given to the word 
line 5 and fihe cell plate 6 by drivers~T4, T5 based on a control signal TromThe 
writing operation control circuit 31 . 
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AN - 1098^257U94~[Z3] 

ti - Semiconductor-memory apparatus e.g. DRAM - has control circuit that 

lengthens application time of write=in voltage applied to memory cell when 
comparator determines that data read from memory cell are different from data 
input to -data line 

ab - J 1 0083679 The apparatus includes memory cells that use dielectric- 
capacitors (1 ,2), bit-lines (7,8) and data lines (9,10). A comparator circuit (30) 
compares the data read out from a memory cell and output to a bit-line, with 
the data friputinto a data Tine arid which isld beTnpul to the memory cell. 

- A control circuit (31) lengthens the application time of a write-in voltage applied 
to the memory cell when the read data" are different from The input data, and 
based on a signal output from the comparator circuit. 

- ADVANTAGE - Prevents degradation in retention characteristic. Prevents 
excessive refresh operation thereby reducing power consumption, preventing 
increase^ time cycle and restraining pressure on ferroelectric film. 

- (Dwg.1/11) 

iw - SEMICONDUCTOR MEMORY APPARATUS DRAM CONTROL CIRCUIT 
LENGTH APPLTTIME' VOirrAGE7^PPTr^ c OMPARATOR 

DETERMINE DATA READ MEMORY CELL DATA INPUT DATA LINE 

aw - DYNAMIC HANDDTvl ACCESS MEMURY 
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&*-r-* t ifim%& t # iz mii* 1 0 ■b/l^Erdra-rs 
[ff:£iM2] Wftefr^j^SrJflv^.x* y-fc/w 

'J SIS. 

a*-r-^i:'* t *'ar4t&fc:»*5iA«JES:q«raL - C» 

§ SAi&ftfc: as iu ^Huie^ * y -tjiscornnmiz mu 
■t^mK^mtm K>m lx mria^ ^ y -fe/Koaajimflc 

<^*Kte£tf *>-£SlH»IIIKi: 2rflS*.fc¥a«M * »J 

sa. 

[00 0 1] 
[0 0 0 2] . 

ti'y^^y/ATy'tX^t'J (DRAM) X'hh 
tfBHfSSil/S. Cl^^'Jglll DRAM#»JH£X 

43§ta*fWfs-<ofawk: «t o x , ^»s&tt^ t'jtu 
[0003] si8ti«aw)aiswf*^-v-' , «>'^*fflv^ 

2 T r - 2 C ( 2Transistor- 2 Capacitance ) 
ft^^UglO- S»J£*-$-|I]8&l2T'&5. HSfcifc^ 
T, 1 fc2(iMBS«f*dp^'«^^T*&. 3h4(iT^ 

fcttfliLTOi. 5«7-K«. 6ti-b/P7*U-K 7 
i8lit'7MS. 9ilO(if-^»t*S. liiit* 
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TJttOflHS-^tfs £fSWT'# -S> 9 n -y ? 

KCMOS-f V^-tzmX-mfoZtlX^h. 1 2{±t' 
■yM87tf-^«9. fcitfb'-y h»8fc-r-*»l 

o^mthYv>xy 7 y-Yx\ svmg-?*t izx 
mx\ mcvmx'itcmo s-r 2{iT-f»£$ixT 

1 4(±y— HgiH9-f ^\ 1 SJi-b/VTl^— h K 

l£7i:8S:^7'>>'KmSt-t-?>. x-?l£9i: 

1 0«7JjlH»i:aj*igBfc:«aS6$*tT^S. 

[00 04] ia9(i08O^fr^^y^aT'Ox-^ 

V?TaT-£>-g.. WL, CP, B L , /B L , DL, /D 

7, h*-yh^8. x-?l£9. f-^10S0tfin 
20 0, *s , «t . /^p li**t-e*iaBHflMI« 1 1 . h 
7Wry-'-H2, 7 , U^-^-> ; IlISSl 6<v®mm 
^<7)]^<jUX'hh, Z<7MWX'<7)T : -?cr>mX-liiLmft 

[0005] Wli UT08^#y-h*(i^:T^ 

(f-CNMOSh7>'> ; X^3t4^7j-y$-<i-. t;P71/ 

30 *>f*-r/W=LT^«««»l 1 SrffifiMkS-fr, t'-y 
MS7 fc 8<9^&H£tS1g-r&. iiitB* s ^o^t$[J 

Sr^-^^ii-. b'>y h«7!:8<?>«ffl*5«yf-igKl 3^ 

ino. aj73@s&tJ:-3T^aj^-f-^s:aj^-rs. 119 
^^•(iiiiPiiigfi 1 1 -yf-ia» 1 3comfi^s:iK 

[ 0 0 0 6 ] — S\ ^ y -fe;K0x->«K»JB Ltci 
40 s, 4-r. 'miMi i SrJStt-fttfeiiv t/uri/ 

- h 6 omfiar W5 . t* -y Ml 7 1, L < U 8 Cftfeti 
X^&mmzXiX* J£ y -b;UcS# ji^^fir^^c 
7-KIS50«{a£TtfTNMOS h5>^^3 

Lmtmm&i ittmmz-fz. mmz, wws&/ 

<f>P $rys^ K;WcLTb'.y hWt7 tS^y^^^VM 

[0007] S*3i*»f^<0«^tt. BJ34L7til»*a 
50 A^x-^Sr^^^A^-^tfUV^. A 
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ji-wijbi 2 o ±^>jft 2 i t js 2 2 co*tmc& o . -e<o 
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i -r- * £> . jI^^MT-ftS-T £ fc . g&BftS 

t: «t & «k o TSWWfWII+TWt^WbWH 

*4>fc*>«E-«ffiiflMMi, jS2 1«:J> 30 
h&mmk* ■r'*i'fl l Z'O^XlZ,<5&2 3eoJ: ate ,6 
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tX-J> -5. * ti±ieo U 7 -y 5^ attff fttf fc'Srv ^0 
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ftJtSJ-ri»J:b®lHlBi:, it^0lf&*^O'ft-ttcao'#ie 
tftfilxTV»i>. 
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t- * fc § fc # tt± , ±tepiT- ^ if n 1 1 « ic 

X4l t^Stt«WT*>il'§^ , «E-m<t4ftmo 

[ooi5] li^j^iesco^tt^ 'J8bu, ijim 
-s b T-?mzAJi ztitzmz a^r-^ t ftirt^-r 

[ooi6] znmmzx h b , iEttr-^ bmz&x. 

it— 9b tfW£hb % \iZ\i. ±IEWt-*#Ir] t k * t= 

tmn&it&fThmzti. «e- o ft 0 

WbkZtih. zcom. «£EftS< LTfT*>7SLftfiro 

h. 

[0017] mxmsnmo^mft**: ornmt* mm 
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, *zM*h b*«y hatcBl^JBSiifcEttf* e>JffiZLIilK's3&6:f'L& fc HWt. MrfE? n -y ? 

fc»S5£*-r-* fctfSSr* t Sfc*S5£*ttES:BJjD [0022] ±fec9#§&^i&f£it(jfip|i|g&3 1 cDESgff 

twthn.&cr>^^m^&Lx^^')^)v<rmmm^<7> wm^32, 3 3£M.LzMm2-±tzm^t±*>TtfK> 

ft&fc$£t:fiblth®m®S&t$:ffii.X^2>. jSKBK3 2. 3 3&m$%:^m^t$:W r )Wl&tz>sb 
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ae^fitciirtawiffcioT^tfeffttosgft; h3 6nmmm^-<i>h izx-ixmrnztiz. ttz. ?v 

h, i fc. ^ ^& y Hr/l<0Bl»«fls<i0^S^BiEtt-7*-- [ 0 0 2 3 ] JilT\ £ cD^tfc* * u &*|& 

< - 7>&R«eofg0jgUCcfc *^ffcKft#*y«firt\ Tx-^SI9 , 1 0tc-r-*3&«A:&S*L5 -y -rtUSS 1 3 

[oo 1 9] iszomwfcmmmt^omMLii. 20 «cj:->Tfia»**i.*4T«)WK4, &g*ffiu:x*>639r 

a (0 1 1 <02.P r ) cr>±$ ^li^^S^lg v\ -*%m~t'\&^1*CO h7WT^-M2 

fcttOE^ifcCiOjft^&Cifcfcv^. ^fWRK -f -i>Mt=. b'-y h|£7 . 8±co** y-fe/Wf-^if 

WS&tm&tr* * yxTyycotm*?. h'./M§ [0024] JJEWx-^Rt /vf 1/ 

T' -?-fc£rh7>-7.:7r7-*— h 3 6 $r^->-$^|> C: i;T\ 7 

[00 20] JJTF, i^BJOHSScO^tcov^TEM 7f0K3 h 7^7 r 

Sr«fKL i 5r* s 4>SiW&. ■ N^3 4t j; »#^o -y ^0S&*^cr)$iJ^fi 

ess i ommnBmi m 1 u^ihbow i com^mm 30 , 0c #-e<oa £^ y -t^mmmn^mmm 

lz&lf&^#X*ymm.<Oisl8m£5kl,ti : t>cr>X'$3 ^-<9w , 6c bLX&iR2ti$>. Zcrm^-tzliMmitfr 

#mj£^#^?^[28tllt#^£ttLT&£*><0 *^TV^v^T\ ti&kmx-mWLtz X d^SI^O^ 

Hlfcfcvvc, 3 0tiAAr-* <t-*»9. 1 0_t mmth7^777-'-h3 6^7tU, ^ 

Ox-?) fc^^y-fe/HcieiSLTV^-r-^ (b*-y h «Ob*vhtt7. 8b?-?&9, 1 0«0llfi<0£Ht:o 

s jttRs»T» 111 1 comxitmmmmm ( exclusive- s . 

OR) 0fta*GBfl£;h.TV**. Srfc. HI 1 T-Jib'-y M»7 [0025] ±feMx-?* { S=Sri»^-{i. o-W-^u 

tfhhtf. t'h^>t^^L^m^^i>mmi^\ 3 3X'ttTwvmmzttm^-i) i %inm*§-0»> , s>c 

[00 2 1] 3H±y : —?ltm?roitm\Bi8&3 0frl> bLXltil)Ztl&. %<r>1£%&mtt-9 4 5 

c^iE^zm^X. &$&&mttZfflffl-fl9Z&A-® m2lztrrt. <t>\\\±h?yX7 7 7-Y3 6<r)%mm j 5 

mmm&x'b y , iffin&Mmtzisii&mmMmz xh o . tt^M^m^\m9t mmx$>hcox\ *ti 

fflS-f"*. ^0®^{i^¥#:^^USISOi&^a-y? <5><OKHH{4«*f 02O^-t4 0i:4 1 co^EPT'^ 

SS3 OO^t/ECTiiMSr^Ht, SWft^-^w . <9c EPJD^-^>S#a^SE6PjD^ia^<55r-|.. *7t. CP 

t&^^D-y^HlS^^coSiJffljft-f-^w , 0c tcfti^oT 6>w , <9c <7)Sj{^ o -y ^EIS^\<?D7 — hVN'-y ^ tc X 

s^V'tji'nmmmsfrK&ttti&m^z&w . e?c t# 50 ^t, cp^wl^hsl^^w^ sy^'iiix 
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[ 0 0 2 6 ] 03 ( a ) — ( d ) (i^OglWStl 

*EPT\ RWMf -ft^* 1 , 2<O*RH<0HJE<0|*l# 
fcatfc*tf>fc8JT*U t'-/ W, 8(0ffiBL, / 
BLt r 7-'Fm5<7)m&WLt-tJl'7°l'—h 6C0«(4C 10 

i" , "Low" -c-ie-r. 

[0027] m&W£<m&tf%^w&-ci±, 03 

( a ) O «fc o C KifftO^lia-j-Cf-^r 

(b) OJ:3tC-fe;Wru-h6comfi[CPSr^W K;U . 
46S1 lT't'7 M70ffi[BLi:h'7 l-»8tf)«a/ 

[0 0 2 8] av^Tifi-r-^Sr»#atrfe*. 03 

(c) OiotCb'-y MS70m{iiBLi:t*-y h^80m 

(a) OB$ttia^)l*l*t=4i-S^tS*4. **9JT 
<i. £^03 ( c ) Otimz: M^fS <«S5i**JE9J 

m2^m4 o^-ri 3tM(f-r. 

«>S£L 03 (a) «03W#«=J:oTB««Mr-Wt 
a'* 1 tfcfttt^S&ftSr , - 1 & . 30 

[0029] oriC 03 ( d ) <7>£ o (c, -t^Tl/- 
h 6 co«&C P Sr o-U^fcrttUf , 4-J£(2HtSlttffc 
df^ , ?>'^2fc:«ffiV2 ^A»0, x-*£«J*L-CV* 
£03 (a) OB*fcU3S<3fo£fc#KSr£fc$-£4. CI 

lM+A-y^2ttEV2 **#^oTV^B§H£02 
O^EP4 l teiR*-J:3lcWru afflW***^* 2 
^WS^-ft^^-TS. iOiatcLT, 03 (a) 
*>«BRT£ tfc§SR«tt* M-i^ 1 , 2 C0<ffit<7)$tit 

[0030] J.XhOct 3 te. £ OHJfeO^J&Ki S fc , 
iBUr - * i: « * * i: tfi&Q: SilCIl JbIB 

[oo3i] c % 2 <7)mmcomm d 0 4 li^Bnofg 2 

^JS</^ffilcfc(t&¥^M ^ y iia^lHlSS0trS L 50 
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fcfc 4H*S£*^3t>Elli:|3|fc#§-&f*L 
04K£^T. 5 0»i7*-^Jt«ll]»3 0*» 

Jt»ia»3 0<oa*fc:iEfC. t'7M7, 8Jh 
^«m£»fE#x-?l£9 , 1 0 t=|»L*V^J: 5 K h 

[0032] z^mmmmz. v-k^k^-ps'si 

t. WU-hK7^N'5 2J:, Jt^HISS3 0*^O 
^m*7-y^-f.&7«y^IlIS&5 3f:. b'«yhgl7, 8£ 
IEiH-^il»Jii*i§5 11. 56^77 f-HB 5 3 Wf- 
?fc<fcoTiMiR-r&W9#;i[I]S&5 4i:, 5«y>HlS&5 
3c7)r-^tCj:oTh7yX7ry-M 2£*7K-f 

^>&£. 5 6«±t'-y hitS7. 8<7)m{&i!£tiif§-f!>MiHl 

£ W»T § S^D7^HCMOS^yA'-^2 flTC»j£ 
§*U ^CMOS-fyA'-^cil fflnkliLT&y.Wm 

$mmm&tf&%iZtix& <o . nitminsi 1 & 

[0033] V-HlgK^^^N'S lfcitir-fc/l'TV-h 

ri^-h K7^a'i 5 tcJt^. J: DiSV^IB»«ff*^^ 
5tLTV^. h7>X7ry-hS34ll 7— H»H 
7-f^N'l 4 i: 5 ltiXU'tJl-yiy— b 5b5 
7v?-®i&53cOT-?lZj:-oTV)>0&£&. y 
•y^-H]S§5 3t±. EI105-yf-[lI»3 5tC7-yf"r-^ 

5 3^tB^y-h*S:57fc-f«,. 
[0 034] tJJO#^.0S&54{i. 0Jffllfi-^0s *^s-f 
V*<jVX'S — K 5 7**o— l^^;K0^Ft:iaW8K»i 1 

^/sW P^UOi^tltaWMBS 5 6 £*g14-ft§ $ . fc*£ 

<7)±*>±tf*)l±. MS08S5 8t«fcoT. ftOfflHI-f^s 
#:£*>T#oTj&»4>— ^(ajiixS. >7^X7t7'- 

(;UK7>X7ry-M2 
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[0 0 3 5] BI5»iEl4^0BO»#a»IW^^-f 5 

SSI 1 *8SttftS**t(iP«#, 0s2(*2B&4HI»5 6 

2 5:*^ ■ *7-$-&*J»15-e&&. *<Z>flMiH2fcH 

[0036] £<OiSil<^Sj5^1Wts£:fc:ovvtH4 k 
H5fcfflwtBtl»$-4. JBKQSQfcOJBJRkHtidfc: 

>ty -it /ncKtt §*vc v ^ x - ^ k » # a*-?- # 

•y hauomfcj&OW V^iyt a—l/KjUlzm^Ztl&lL 

Timxmt m twntzfr ? t>\ smm& 3 0 ots*# 

^tCJSrSi kfcioT, ^f7-HISSK7>fA'l4i: 
Wl/-hK7'fAl5i«, «k DTOWBEOi^V^- 
KliK^-rAS 1 k -tzjl7°ls— K 5 2 IZ® *) #*> 0 . V 
- H» 5 fc -fe^7U- h 6 O^ffli'J^i . 4>fe. Mfll 

>y h *tf>«ft**£l6 LfcSMc s jiSHlgS 5 9 T'i^T* 4 
9SS$ix*:$fJ#P{l-v£t tfn-K/W;:^ Nyyx 
~7 r y— h 1 2 tf*7\,ztc%> . 
[ 0 0 3 7 ] IHW3-§-<9t I±aai$*t43l4fc: 

owci&HJ-f ttb-h. 9Z&frcomz. fy his 

BL, /B L«tfi[5:f-^ISDL , /DL<^fiCt 

3afti»«»5 6£iStfcffcl/t. fc'-y MSOUSESrSK-f 
6«t 0 fc«fch5A7Ty-M 2Z*yt,Z-?2>!&Wtf 
$> h ( USER'S < 3r v ^- * ttto**« oitiiTIi, 

[0 0 38] 0#'(c, Hffi|gB5 8fc:J:r>Ti:^±3&«0 

>i® s tuiMmw*e&&j\<t v^Mztch ztizx-o 

X. £Mm<m&5 6#*Stt-fc£ft. b'-y K 
Kti. 13 (c) t*i-|6j#C«BE*«*»3&»0. 7>®3&*± 
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mz&ttz t x-m i i tc^ L7t i a *«smwtf>«5J>£ 

[00 39] gjWC-te/Vri— h 60lt{££o— K/U 

# tlEWS k k t> lzftmw± t . afflMWMf a* ; 

10 «• n-K;Wc L . mmmm& 5 6 Sr^U t u t* y 
MS7 , 8k^y^m^5 3<r>tii^y— V57*n—\s 

[0040] &i>. i<0«-Ctt'7-KIRH7-f-''?k-feyU 
bZtei. IMdMf- 9 &m tkZ izitKX x ^-t'J-fe 

^m^mmcom^^zj: & ijf^ a >w&comit^m± 

cot, #tto^bofT^>ML^^mauc«o itm 
*. 

[0041] C m 3 nmmn&m 3 H 6 <4*#ShJ]<03fS 3 
'■mt-fh. H6^fcV^T. 6 0(ix-^it^@SS3 0^ 

imbw»isi»t* 0 . ft¥tffi&<7)$mi l ztm&uw®s& 
tffl^-rs. -eons ti. ^m#cp{ ; EUiis^»^a 
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